Control of gene expression with small molecules: biotin-mediated acylation of targeted lysine residues in recombinant yeast.
Chemical inducers of dimerization (CIDs) are powerful tools for controlling diverse cellular processes. These small molecules typically form strong noncovalent interactions with proteins. We report a related approach involving covalent acylation of a specific lysine residue of a target protein by the small molecule biotin. To control protein-protein interactions with biotin, the biotin protein ligase BirA from E. coli was coexpressed in yeast with a streptavidin-LexA fusion protein and Avitag or BCCP biotin acceptor peptides fused to the B42 activation domain. The addition of biotin (10 nM) resulted in BirA-mediated biotinylation of the biotin acceptor protein, recruitment to LexA DNA sites, and maximal activation of reporter gene expression in this yeast tribrid system. The high potency, low toxicity, and low molecular weight of biotin as a covalent CID are attractive properties for controlling cellular processes.